IN general medicine the distinction between arteriosclerosis and essential hypertension is common knowledge. This discrimination is maintained on principle, although, on the one hand, hypertension may be a symptom of arteriosclerosis, and on the other hand, arteriosclerosis may be the result of hypertension. One of the most important features of the clinical picture of hyperpiesis is that, apart from the raised blood-pressure, the vessels themselves show an alteration of function in that they react to stimuli of any description with abnormal intensity and duration. These stimuli may be psychic as well as physical; the abnormal susceptibility to emotional stimuli accounts both for the increase in symptoms, as a result of mental stress in essential hypertension, and for the beneficial effects of psychotherapy in such organic cases. There are some interesting examples of such observations in Wittkower's monograph.
In neurology pathologists have emphasized the importance of functionalcirculatory disturbances as causal factors in some brain lesions and thus they have made possible the clinical demarcation of the picture of " hypertensive encephalopathy." In accordance with the pathological mechanism underlying the clinical picture, the symptoms are characterized by their paroxysmal appearance, fluctuation and reversibility. McAlpine has published his observations on cerebral attacks in hypertension and has discussed their origin. Transient focal disturbances of various regions are well-recognized symptoms of the disease.
In clinical psychiatry the demarcation of essential hypertension was made little use of until Krapf lately published a monograph on the mental disturbances of patients with hypertension. A purely clinical description and classification of the mental disturbance observed in hypertension has been found of great importance as an aid to prognosis and treatment; the course of the psychiatric cases of hypertension is either very good or very bad. In this respect they are profoundly different from the slowly progressive cases of cerebral arteriosclerosis which are much more similar to cases of senile dementia.
The neurological syndromes resulting from hypertension are characterized, as has already been mentioned, by their episodic nature, their fluctuation and reversibility. The psychiatric syndromes show similar characteristics. Apart from the cerebral attacks mentioned above, fits of shorter duration and minor intensity, like epileptic equivalents, are observed. A second characteristic group consists of psychoses with deep clouding of consciousness, and various contents, similar to twilight states. Furthermore, Krapf describes attacks of depression with or without episodes with clouding of consciousness. Finally, hypertension may produce a " change of SEPT.-PSYCH. 1 personality." As a result of his observations on cases of hypertension Krapf has propounded a theory that all such syndromes result from functional-circulatory disturbances; in other words, that the vascular disturbances are a final common pathway in the causation of such pictures, irrespective of the special aetiological factors. Some of these problems of the hypertensive mental disorders are illustrated by the following case:-J. H. F., a man aged 58, was admitted to the Maudslev Hospital on March 26, 1935. He complained of sleeplessness and said that he was afraid his previous illness might recur. He had been in a mental hospital in a state of religious excitement followed by mild depression, when he was 23; he was admitted to another mental hospital when he was 32. He was described then as suffering from mania and being restless, noisy, and exalted; he was discharged, recovered, after three months. When he was 48 he was again admitted to a mental hospital in a euphoric state, claiming to be the Messiah; he suffered from hallucinations-e.g. he held conversations with royalty; he was discharged after two and a half months, recovered. Finally in 1934 (aged 57), he was readmitted to a mental hospital in a restless, noisy, euphoric condition, saying that he was Jesus Christ and had raised the dead. He recovered within three months.
One sister had suffered from a mild depressive attack; otherwise the family history was negative. His development was normal, he had a very good work record and has been happily married for thirty years. He was reported to have been a bright and cheerful person with some religious inclinations.
On admission, he was absolutely calm and quiet. He talked freely and spontaneously. He did not appear to be either depressed or euphoric. He complained that he was somewhat apprehensive lest he might break down again, as the previous attacks had begun with similar symptoms, namely, sleeplessness and a feeling of pressure on his head. There were no hallucinations or delusions; his memory was unimpaired, and in short he appeared to be absolutely normal mentally; physically his heart was found to be slightly enlarged, while his blood-pressure was 160/90. For more than three weeks he was in hospital in an apparently normal condition and felt gradually convinced that he was getting over this attack. His blood-pressure remained at approximately the same level. In the fourth week of his stay in hospital, he gradually evolved a picture similar to that seen in his previous attacks. He was elated and euphoric, he thought that he was the Messiah and that he had brought back to life the patients who had been dead. This state lasted about four months and then gradually cleared up. Subsequently he had a very incomplete recollection of this state, but had full insight and criticism for his ideas as far as he remembered them.
During the acute psychosis the blood-pressure could not be taken regularly. After the mental recovery it was found to be between 120/70 and 106/64 as a result of many readings over some weeks.
A case like this, in which the hypertension precedes the psychosis, is most important, because it proves that the increased blood-pressure is not merely an accompaniment of an emotional disturbance. The understandable apprehension before the onset of the acute symptoms could hardly account for a rise of bloodpressure by 40 points, and the patient's more optimistic view after the first two weeks in hospital did not coincide with a fall in the blood-pressure to any considerable extent. Furthermore, the disturbance of consciousness, with the subsequent gaps in memory, point to the organic character of the psychosis. Unfortunately there were no blood-pressure readings available for the previous attacks, and it seems difficult to maintain the view that in the first attack, when the patient was only 23, hypertension was a causal factor. However, from Krapf's standpoint, it may be assumed that the first attacks may have been combined with similar fluctuations of blood-pressure. There are cases of juvenile patients admitted with anxiety or depressive states who have abnormally high blood-pressures. Krapf's investigations make it appear likely that the predisposition to hypertension is associated in beredity with this emotional lability of blood-pressure. Further investigation in this type of case must be directed to finding out whether the change of blood-pressure precedes the mental symptoms or only accompanies them. However, it rarely happens that, as in the above case, the psychiatrist sees the patient before the onset of such a psychosis, so it is necessary to turn to experimental methods. What happens in the psychic sphere if one experimentally increases the blood-pressure? Adrenaline supplies a technical opportunity for doing so. If one injects adrenaline into normal persons they feel mainly oppression and anxiety.
Lindemann, who experimented with psychopathic patients, found as the common reaction " reduction in motor and speech activity, the appearance of subjective symptoms of anxiety and related ccenesthetic sensations, and increased concern about themselves, with more critical attitude towards their own reactions." The sudden change of blood-pressure produced by adrenaline is apparently very different from the physiological or pathological process which produces hyperpiesia. If one gives ephedrine instead of adrenaline, the effect is not only less intense but also different in quality. Dr. Mapother has observed some diminution of depressive symptoms or some mild euphoria after the administration of ephedrine, given for asthma [Personal communication]. Benzedrine is a substance which is similar in chemical structure to ephedrine and adrenaline. It therefore appeared to be a suitable drug for experimental investigations along the lines outlined above. Its effect in general has been described elsewhere. It may be mentioned that this drug has little or no effect on the pupils, or on the gastro-intestinal or genito-urinary systems, but it disturbs sleep and has therefore been used with success, by Prinzmetal and Bloomberg, in the treatment of narcolepsy. The circulatory system is markedly affected. If doses between 30 and 40 mgm. are given by mouth, 90% of the subjects show a marked increase of blood-pressure and pulse-rate. The changes take place rather gradually, within two or three hours after administration. The decrease in blood-pressure and pulse-rate is also gradual, the normal pressure generally being reached between two and five hours after the peak, these times depending on the dose given. The intensity of the reaction also varies with the amount given. Among the normal subjects persons with low and labile pressures reacted mnore markedly than those with higher and more stable pressures.
The patient whose history was quoted above was given benzedrine twice after his recovery, and the result of one of these experiments is shown in this diagram: The change of blood-pressure was accompanied by marked psychic changes. The patient became talkative, talked more quickly, rapidly changed the subject of conversation, became restless, touched everything in the laboratory and asked innumerable questions. His condition was similar to that observed during his recovery, but nothing akin to his previous psychotic state was noticed. It was thought inadvisable to increase the dose further in order to find out whether a reaction similar to his previous psychosis could be elicited. No definite conclusion can be assumed from the above experiment, as this form of psychic change is not specific. In experiments on 30 subjects, similar psychic conditions have been seen in almost every case. In no instance was anxiety or depression produced or intensified, but generally a slight change towards euphoria was observed, in striking contrast to what has been observed after the administration of adrenaline. The alterations were most striking in depressive patients who became less worried and occasionally even slightly elated. They also showed an increased tendency to talk, overcoming their retardation. Thus one patient with a severe recurrent melancholia, while under the effect of benzedrine talked for the first time about ecstatic delirious experiences which he had had in a semi-stuporous phase of his illness apparently due to an intercurrent infection. Moreover, normal persons and depressed patients showed an increased efficiency in doing addition, cancellation, and other simple psychological tests.
It would be contrary to all our knowledge of physiological accompaniments of the emotions to suppose that mild elation or decrease of anxiety and depression would be accompanied by a marked increase of blood-pressure. Thus the experimental observations as well as the case quoted above, point to the probability that the fluctuations of blood-pressure are not simply an accompaniment of the emotional changes. This agrees with Gillespie's observations that " there is not necessarily a positive correlation between the variability of the affect and that of the bloodpressure." It is debatable whether, conversely, the mere increase of blood-pressure produces euphoria and stimulation, or lessens retardation. If the effects of adrenaline and benzedrine are compared, it will he seen how complicated the matter is. The differences are not in the sphere of individual reaction-types, which have been carefully studied by Lindemann, because the reactions considered here are as common as the anxiety after adrenaline in Lindemann's experiments. The intensity and rapidity of the action have to be considered, but probably do not account for all the differences. Moreover, some results of these experiments point to a complicated rather than a simple causative relation between blood-pressure and psychic changes.
Among the first 25 experiments there were six cases in which there was a discrepancy between the effect of the benzedrine on the blood-pressure and the effect on the mental state-in three cases a considerable increase of blood-pressure was present although there was no measurable psychic change. In three other cases euphoria was experienced subjectively, and objectively there was an increased ability to undertake the tests without any increase of blood-pressure beyond what could be explained by normal variation and experimental error. This is a striking argument for the relative independence of the blood-pressure and psychic changes in benzedrine intoxication, and is important in interpreting cases like that reported above. The alteration of blood-pressure produces an organic reaction type if the organism or, especially, the brain, is predisposed to react in this manner. Hypertension seems to condition the course of the psychic reaction and to have some affinity to disturbances of consciousness and emotional disturbances. It does not suffice to account in itself for the details of the clinical picture. There is reason to suppose that the latter may be determined by factors in the individual make-up. In pathological cases constitutional factors are apparently of the greatest importance. In experimental conditions it depends generally on the type of drug how much of the picture is determined by the personality of the intoxicated subject and how much by the intoxicating substance. Benzedrine seems to produce a rather uniform reaction, so that its mode of action may be considered in general. Three features are outstanding in the picture of the intoxication-increase of bloodpressure, psychic stimulation, and insomnia. These seem to be connected with each other as other symptoms may be within a syndrome. They are generally present together, although anyone of them may be absent. One could speak of a variable affinity of the drug to particular apparatus in the brain. One might use for such a hypothesis other well-known syndromes in which disturbances of sleep, vegetative functions and emotions are combined, but it seems more important, before doing so, to continue investigations into the psychic and somatic effect of similar drugs; it may be possible in this way to obtain more accurate knowledge of psychophysical relations.
